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TO STUDY THE EFFECTS OF OVERTRAINING ON REVERSAL AND
NONREVERSAL SHIFTS OF CUES, 96 NORMAL {(MEAN AGE = 117 MONTHS,
MEAN IQ = 109.8) AND 96 RETARPED CHILDREN (MEAN AGE = 119
MONTHS, MEAN IQ = 70.1) WERE TESTEDC ON A SIMULTANEOUS
2-CHOICE DISCRIMINATION TASK. SUBJECTS WERE TRAINED ON TWO
LEVELS (CRITERION AND OVERTRAINING} . FOLLOWING TRAINING OM
THE ORIGINAL TASKS WITH SHAFE, HEIGHT, AND BRIGHTNESS AS
DISCRIMINANCA, THE SUBJECTS WERE TRANSFERRED TO A REVERSAL
SHIFT (RS), MONREVERSAL SHIFT-IRRELEVANT CIMENSION (NRS-ID),
OR NONREVERSAL SHIFT-NEW DIMENSION (NRA-NC) TASKS. SMALL
TANGIBLE REWARDS WERE OFFERED. SIXTEEN SUBJECTS WERE TRAINED
IN EACH OF THE 12 EXPFERIMENTA. CONDITIONS. RESULTS IN THE
CRITICAL TEST CONCITIONS INDICATED (1) A SIGNIFICANT SHIFT
EFFECT (P IS LESS THAMN .001), INDICATING THE RELATIVELY
GREATER DIFFICULTY OF RS AND NRS-ID FROBLEMS, (2) A
SIGNIFICANT TRAINING EFFECT (P IS LESS THAN .C01) FROM
OVERTRAINING FOR BOTH NORMAL. AND RETARDED SUBJECTS IN ALL
TRANSFER TASKS EXCCPT FOR NORMAL SUBJECTS ON NRS-ID FROBLEMS,
AND (3) NO RELIABLE LEARNER OR LEARNER SHIFT INTERACTION
EFFECT (P FOR BOTH IS LESS THAN .10). THE STUDY THEREFORE
SUGGESTED THAT THERE MAY NOT BE A FUNDAMENTAL DISCONTINUITY
BETWEEN THE DISCRIMINATION FERFORMANCE OF NORMAL AND RETARCED
SUBJECTS. THE NEED FOR FURTHER RES:ZARCH INTO THE REASONS FOR
THE FACILITATING EFFECTS OF OVERTRAINING WAS INDICATED. A
SECOND STUDY INTRODUCEC VERBALIZATION IN AN ATTEMPT TO
INVESTIGATE ITS EFFECT UPON TRANSFER PERFORMANCE ON RS,
NRS-ND, AND NRS-ID PROBLEMS OF 48 RETARDED SUBJECTS. RESULTS
INDICATED THAT, WHILE VERBALIZATION SIGNIFICANTLY FACILITATEDC
LEARNING THE ORIGINAL TASK (F IS LESS THAN .001), IT HAD A
LIMITED FACILITATING EFFECT UPON TRANSFER TASKS. THREE TABLES
PRESENT CATA, AND A BILBIOGRAFHY LISTS 11 ITEMS. (DF)
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Intrecduction

Recent experiments have demonstrated superior reversal
shif: (RS) verformance by fast learners as opposed to slow
learners (Xendler & Kendler, 1959) and normal subjects as
opposed to retardates (e.g., Balla & Zigler, 1966; Sanders,
Ross, & Heal, 1965;. One exnlanation (Kendler, Kendler, &
Wells, 1960; Kendler & DiAmato, 1955) of these results as-
sumes tr-et faster learners develop a dimension specific
mediating response during an original discrimination task.
According to this explarnacion, reversal of the positive and
necative cues with the task speciiic dimension, as in an RS
oroblem, should be handled with relative ease because the
medizting response is somencw relevant to the entire dimen-
sion. If, however, a subject is recuired to learn a non-
reversal shift to a new Cimensicn (NRS-ND) or a nonreversal
shift to a previously present but irrelevant dimensiocn (RS-
ID), *he presence of the mediating mechanism would retard
trensfer performance.

-

A related explanation (Luries, 1961L) assumes that slow
learners and retardates lack comnunication cetween verbal
and motor systems. The cersisteace Of mOTOr responses not
connected to proper verbal cues could also result in poor

o
performance in RS type pron-ems.

ion has been proposed by

»930). Accoriing to this explanaticn two pro-

sses involved in learning z simple discrimination
proisiem. Su*H eriand‘'s accouat as explained by MacKintosh
that "the two prccesses ahe, f¢rst the
switching in of an analyz;sg ecna
stimu_us dimensici, and secoad, the autach*ng oL responses
o the outputs of this anzlvzer.”! The better focused the
analyzer, the oreateh Tne probabllity of responding to re-
levanc cues. This exclanetion predicts that increased
amounts of training on the original discrimination problem
(resulting in better focusing of the analyzing mechanism)
will result in faster RS performance. Although the results
of studies on the overtraining reversal effect (ORE) are
not eguivocal, there is reasonable evidence that such an

109’

h

v

3.

effect may be obtained (e.g., Cross & Tyer, 1966; MacKintosh,

1962; Sitterley & Capehart, 1966; Youniss & Furth, 1965).
~ne interesting aspect of the CRE phenomenon is that
it rzaises questions as to whather dimension specific mech-

anisms or mediating mechanisms could be developed in slow
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lezrners or ret.rdates during exctencded training sessions.
The nurpose o this emserinecnt, chaereiore, was to explore
the relative effects o cvertreining upon RS, NRS-ND, and
NRS-ID periformznce oI soon rnormil and retarded children.
The following avootltheses werlfe ralsed.

1. Overcrainince will Zwcilitezte RS performance of
retzrded but ooc normal sub’ects. The prediction con-
cernlng normal Ss foilcws Zrom the Ldea that the RS per-
formance of normal Ss saoUL ESY
foliowing critericnzl training ecause of the presence
of mediational responses. Overtraining should provide
additional time fox retacdates o develop appropriate
medieting or anezlyzing mech

2. Overtraining snculd retard KRS (WD) and NRS (ID)
z d fe should be more pronounced in

rerfcrmance, and this eirfecc

normal than retarded Ss. Acgain, the presence of a dim-
ensicn ecific mediating or analyzing mechanism should
rezarg x 3

rrele

SO
perfo mance wnen a new dimension or previously
ant

Method

-

lnety-six normal and ninecy-six rctarded children
from 10 Cifferent public scnools in Okliznhoxa City, Okla-
hona, were tested. Retarded Ss a2l came fron special
education classes whilie rormal £s came from regular fourth-
rade classes. Mean CA for retardates was 1.9 months
waile that for normals was 117 months. Intellicence quo-
tients taken from school records indicated a mean I.Q. for
- 230S.8 waile that for revardates was 70.1. Only
; ‘ Lve the original dis-
- e
e

s

eoTs Wao were abi
used. On this

tested.2

is of CA as oppoosed to MA
a hetter test of hypothesis #1.

Careful evalvaticn of a nuxber of related studies
iczites *that ¢ i1s not uacomunon ©o find Ss who do not
learrn the originzli discrimination oproblem within a set num-
T trials. We were surprised to find as many

arners in the normal group as in the retarded group. Most

3
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Amdarates

The annaratus consisted of a one-inch flat unpainted
siece of plywood 12 inches wide and 18 inches long. Thals
boarl wes divided lengtrwise bv a oervendalcular screen
which was 12 inches h:gh zad 18 inches in length. The base
and screen were mounted on a swivel device making it pcs-
sibhle to turn the apparatis in & 360 degree circle. On one
side of the apparatus were two 3/4-inch depressions six
inches apart iIn which a token reward, consisting of a marble,
coculd be placed. The cCeoressions were felt lined for the
purpcse of minimizing any sossible auditory cues. When the

side of the zpparatus coatalining the depressions was turned
toward I, the token reward was placed in ore of the depres-
sions and was then covered with one of the discriminanda.
mhe -2 x 16 perpendicular board served to screen E's actions
so z2s to minimize any possible nosition cues. After the
token reward and tag Q_cc_;xlp ~éa were in their appropriate
¢ 180 degrees so as to face
irectly in front of the experi-

The dimensions were shape, nreignt, and brightness.
Swcecific d;SC?lMlnanu included ta;l (5 inchies hicgh) and
short (3% inches high) metal tumbiers and 3~-inch wooden
scuares made of %-inch »plywood along with %-inch plywood
circles eguated with the squares for area. There were
black and white members for both shape and height discrim-
inanca.

Procedure

ALl So were run individually in rooms walch were quiet
and isolatcted. 2 and S were alweys alone duriang testing sessions.
Waern © Zi-st zrrived ai the experimental room, he was greeted
and encigel inm informal conversation. After estabiishing a
frienlils and relaxed atmosphere, conversation was directed to-
werd trhe discrimination apsaratus and a large collection ff
small toys, trinkets, and prizes to be used as incentive.

i

of otr nonlearning subjects later mentioned that they were

atterpting to fiand a more difficult soiution to the problem.

“here were no 1.Q. differences between Ss wno learned the
riginzl task and those who failed to learn it.

-

! “he vangible prizes seemed to produce considerable
enthiszasm and motivation.
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cisen the following instructions:

=

Q

We are coing to niay = cexe walch is calle
~he hidden marble." Ycu will notice thaet
hide a marble in one ¢f theze wells by covering
it with one of these ozjects. Your job will be
to pick up the object under wiich you think the
warc_e is nidden. I3 vou Zind the marble, you
may put it in this concainer (each S was given
plastic container; znd xeepr it until the game
igs over. =T vou con'h find the marble, I will
LG e marble again,
y choose only one
Sect of the game is
o win the marble every time. After the game
is over, you mzy trade your mardles for one of
se prizZes.

o)
-1 OJ
b
Y }.J.
]
(O]}

O
(&)
§]
®
Q¢
{t
o
(r
i\
cl
, B
=)
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When -t was evident that £ understood, the testing session was
begurn.

Reward, consisting of the marbles, was placed in the richt
lelt wellc on a random basis and covered with the appropriate
. tive discriminandz. A control for run effects was uses SO
t if one opject occupied one position for three successive
tals, it was autcmatically chaanged on the fourth trial.
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Fxperimental Desicn

The experiment was of the 2 x 3 x 2 variety with normal
=nd retarded children, RS, NRS-ND, and NRS-ID problems, and
criterion and overtraining. Normal S: and retarded Ss were
randomly assigned to each cf the expe erimental conditions.
There were 16 Ss in each of the 12 conditions.

-

o sc_ve, for example, a circle-sguare (shape) proklem with 3

the scuare being the positive stimulus. If that S were as-
ciconed to a reversal shift group, then the critical test

prok_ens consisted of a shift from the formerly rewarded

{scuere) to the formerly unrewarded {circle) cue. An NRS=- |
N sroblem mighat originally involve shape with the second :
cr transfer problem involving height. A subject required ;
o solve an NRS-ID problem who was initially confronted 1

with shese (relevant) and brightness (irrelevant) was con-
frontzd with brightness {(relevant) in the transfer task. g
Z er to control for secondary reinforcement effects,

2 OXF

()J ([1

* 5

“~ initial training, a given subject might be required E
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Results andé Discussion

L]

Means ena SLYs for iritial discriminations and
trensfer discriminations are presented in Table 1
{see Apvendix 1l). Since it wes unlikely that transfer
data were independent of Initial learning data, an
enclysis of covarience” was conducted. Because the
Gata (based cn triels <t c:it ricr.; were heteroceniously
variable and Zeczuse the means &4 variances were cor-
related, a -Ccg ";ansfc:ma:;cn wa: oeriormed. The
analysi. ‘ndlcated a merked trend for overtraining to
facilitete transfer perfcritace  [F=_2.53, df=1/179,
J.00L). En examina:io; cZ Texmle 1 indlcates that
the effect of overtralinlnc is faelrzly consistent and
not Limited to RS prortiens cor recarzded Ss. The one
exception, iikely attrikucelle to random variation,
was the condition in which normel Ss verformed NRS-ID

"

a
S

wroplems., Shere was also & sigaificant si
-

: L £ : ift effect
‘7=14,02, AF=2/179, 2 {.ClL; indicating the relatively
greatcer Ql::icultj of RS and NRS~ID problems as opposed

O NXS-XD problems. ZLnterestingly, there was not a
la’de and reliczle difference for the learner variable
{F=3.00, &7=1/.7¢, 2 ..0;, surorising in view oI the
Fzot thet norma. £s and reterded Ss were selected on the
basis o’ caronolocical age instead of mental age. The
only otner ccnditicn walch apprcached significance was
the shift x Learzer interaction {F=2.59, df=2/179, P<
.10). The leazrner x training, shift x training, and

of vericnce based on performance on the

eaC with the analysis of covariance with the
ion that the learner x shift interaction was signifi-
F=6.22, df=2/180, 2 {.01).
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Learner ¥ sahlit x training conditions all yielded P values
LE&ss than cne.

e fallure to find a reliable learner efifcect may be
Dartlially attributelble to seiection of S35 on the basis Of
their abilitvy L0 so_ve the oricinel discrimination problem
within 75 triels. Thus, Lo cddition to being selected on

the nasis of CX, Ss were &custed on the kas:t..s of original
learring ebility., It is cif interest, however, <hat as
rany normals as retardates nrad to be replzaced, evidence

arn the coricinal task was independent

B - 5
oot fmallure —O 4 C

— s
K JaVm o~ — s, .m P - - "
of the learner varizlisle.

he failure to find more than merginal significance
in the lewrner x snlft iLnteracticn mey also be partially
atorisucalle To selectlen oI 8s on the basils of original
learning ablillicy. The dlrccticn of the learner x shift
Cata 18 comsiscent with previous Zindincs {(e.g., Sanders,
nCcso & Feal, 18863) that XI croblan: are more difficult
for retarded than aormal o, and Inccnsistent with those
stedlies nélcatin - N : 2 £
copclal TO sicw lea (X - & Kendl nd
normil s ooposed to retarded sul_ects (Sanders,; Ross &
meail, 1S Cne possikile reason IO this discrepancy
is oot the problems ucil_lzed I the present study were
relztively casier than thcse used in tne other studies.
Thus, eny inhibitiig effect of 2 dimension specific
mediccinig response mey deen? uson a certain level of
compoexity in the origi.al and trzasfer tasks.

nfirm the resuits of
6: Youniss & Furth,

Y -~ P S, o e = 5 - .
L@ IeésuLits O overltralnlng cC

o

srevicus studles {Cross & Tver, 196

1534 reporting a facilltacling elffect of overtraining
vson AS performance. An additioral finding is that

o

cvercraining 2150 facilitztes NXS-XD and NRS-ID perfor-
mence. The feilure to coafirm elther hypothesis con-
cerning overtraining ises cuestions concerning the
coereiicn of an analyzing mechanism which is dimension
sseciilc or common oaly to mormal Ss. The effects of
overtcliining are more consistent with an error raduc-
tion = bo:j st.ch as proposed by Harlow (1959), than

te

pl

a two—Factor theory such as proposed by Sutherland ({1959).

P

“arlcists theory could predict a facilitating effect of
overtraining upon all three types of transfer perfor-
.Ace,

D)

It is of swecial interest that the difference which

*
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Means and SD's of Untransformed Trials to

.. N - - . -
Criterion” Zfor alli Learning Conditions

rousSs Oricinal Learning Transfer
M SD M SD

RS (O7)

RS-0 {(¢C)

22.62

22.00

22.34

18.55

15.00

5.56

5.56

1.1.84

ey s ISR g -

KNRS-ND (0T 19.44 17.27 .88 1.31 ;
NRS-ID (C) 43.38 21.37 22.25 23.49 :
NRS-ID{CT) 31.88 17.11 10.81 16.27 ]

RS (C) 30.56 22.46 7.81

RS (0T} 29.5C 21.98 2.62 3.24
Normals NxS-ND (C) 27.65 18.69 4.31 5.55 é
NRS~-ND (CT) 23.258 17.50 .81 1.28 ;

NRS-ID {(C) 21.75 11.80 5.81 9.01

=
N
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1
t-1
v
7~
Q
]
L
™)
o
[ ]
N
(971
} 5]
0
[ ]
O
n

\
“The constant S was subtracted from each S°'s score.
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Appendix II
Table 2 7
Means and Standard Deviations of Untransformed Trials

to Criterion for all Learning Conditions ]

Groups Initial Learning Shift Learning 4

M SD M SD

RS 18.81 14,52 7.19 6.71

Verbalization NRS~-ND 12.44 10.22 5.25 10,02

NRS~1ID 19.25 16.64 16.75 21.91 ¢

RS 29.12 22.00 15.00 12.61
No Verbalization NRS-ND 22.62 18.55 5.56 11.84

NRS-ID 43 .48 21.37 22,25, 23.49
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